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 ABSTRACT 
 
Across-sectional study was carried out from November 2016 to May 2017in selected 
districts of Western Amhara region (Jawi, South Achefer, Jabitehenan and Dembecha) 
with the aim of estimation of prevalence of bovine and equine trypanosomosis, apparent 
vector density and assessing on the effectiveness of trypanosomosis control efforts. A total 
of 803 bovine and 454 equine were examined for the prevalence study.Blood samples were 
collected from ear vein of sampled animals. The buffy coat technique was employed to 
estimate the prevalence and the packed cell volume (PCV) values to assess the anemic 
status of trypanosome infected animals. Thin blood smear was made from positive animals 
to identify the species of the parasite. For the entomological survey 10 monoconical traps 
per district were deployed for 48 hrs. To assess the effectiveness of control effortsin the 
study area representative number of farmers and animal health personnel were interviewed 
with a prepared questionnaire format.The overall prevalence of bovine trypanosomosis was 
7.47 %and equine trypanosomosis was 4.40 %. Among districts bovine trypanosomsis was 
9.46%,6.13%, 8.11% and 5.98% and equine trypanosomsis was 7.8%, 5.3%,2.7% and 
1.8% from Jawi, South Achefer, Dembecha and Jabitehenan,respectively. The most 
dominant trypanosome species identified in the study area was T.congolense followed by 
T.vivax in both species.The mean PCV value of parasitaemic animals were significantly 
(P<0.05) lower than that of aparasitaemic animals. Significantdifferences were observed in 
coat color coat, age, body condition in bovine species but onlybody conditionin equine.The 
entomological survey showed that the apparent densities of different flies in the study area 
were 1.04, 0.97,0.32 fly/trap/day for Glossina, Stomoxys and Tabanus, 
respectively.Glossina morsitan submorsitans and Glossina tachinoides were the only 
species of tsetse flies caught. The questionnaire survey revealed that control of the disease 
was carried out by using trypanocidal drug, traps, targets and pour-on application.The 
farmers believed thatcontrol practice showed an improvement on the occurrence of the 
disease butsustainability of control program should be given emphasis. 
Keywords:Apparent density, Bovine, Equine, Questionnaire, Trypanosomosis, Western  
Amhara 
VIII 
 1. INTRODUCTION 
 
 
Trypanosomosis is the main haemoparasitic disease in domestic animals and human is 
caused by the protozoan parasite Trypanosoma. The parasite is transmitted biologically by 
the tsetse fly (Glossina species) and biting flies and infects animals over an area known as 
the „tsetse belt‟, which extends approximately 10 million km2 across 37 countries in Africa, 
from the Sahara Desert in the North to South Africa in the south (Parryet et al., 2004; 
Ilemobade, 2009). In Ethiopia, tsetse born trypanosomosis is arguably the single most 
important disease, which excludes over 150,000-200,000 km
2 
fertile land in the Northwest 
and Southwest of the country from agricultural production (Abebe and Jobere, 1996). 
 
In Ethiopia, animal trypanosomosis is among of the most important diseases limiting 
livestock productivity and agricultural development due to its high prevalence in the most 
arable and fertile land of Southwest and Northwest part of the country following the 
greater river basins of Abay, Omo, Ghibe and Baro, which have a high potential for 
agricultural development (Dagnachew et al., 2005). In Ethiopia, the disease is economicaly 
important and livestock found below 2000 meters contour are exposed to various level of 
trypanosomes risk (Molalegneet al., 2010). As a result, a total of 14.8 million cattle, 6.12 
million sheep and goat, 1 million camels and 1.3 million equine are at risk of contracting 
trypanosomes in Ethiopia. More than 20,000 heads die per annum and annual loss 
attributed to the diseases is estimated to be over US$236 million, whereas loss due to 
reduce meat, milk and draft power is not applicable to this figure (OAU, 2001). 
 
In Ethiopia, the most important Trypanosoma species areTrypanosoma congolense, 
Trypanosoma vivax and Trypanosoma brucei in cattle, sheep, goats and equines. Camels 
are affected by Trypansosoma evansi which is common species in camel rearing areas of 
the country while equines mainly horses are affected by Tryranosoma equiperdum in some 
highland parts of the country (Abebe, 2005). 
 
 
 The tsetse flies are widely distributed in the Southwestern low lands and river valleys and 
15% of the land believed to be suitable for livestock production is affected by one or more 
of the following species of tsetse flies; Glossina morsitans sub morsitans, G. paulidipes, G. 
tachinoides, G. fuscipes fuscipes and G. longipennis (Abebe, 2005). Apart from cyclical 
transmission of trypanosomosis by Glossina species, mechanical transmission is a potential 
threat to livestock productivity in some parts of Ethiopia (Abebe and Jobre, 1996). T. vivax 
infection can be transmitted mechanically by several tabanidea and large number of biting 
flies (Chernet et al., 2006). Biting flies have been reported as the major cause of T. vivax 
infection in three highland districts bordering Lake Tana (Sinshaw et al., 2006). 
 
Although trypanosomosis may be found almost in all parts of the Amhara National 
Regional State, the problem is much more severe in most areas of West Gojjam, part of 
East Gojjam and Awi administrative zones. In Western part of Amhara Regional State 
bordering the Abay river, one of the Northwestern tsetse belt areas of Ethiopia, tsetse 
transmitted trypanosomosis is becoming a serious threat for livestock production and 
agricultural activity (Dagnachew et al., 2005). 
 
Tsetse control was carried out by pour-on application, traps and targets. Tsetse control was 
carried out two times per year i.e. before and after rainy season in Jawi and South Achefer 
district but in Dembecha and Jabitehenan district only pour-on application started on 
2009E.C by Beddle trypanosomosis and tsetse control center and Bahir Dar regional 
laboratory. In Dembecha and Jabitehenan district tsetse control was carried out before 8 
years but it was notsustainable. At the time of control, there were traps, target and pour on 
application and it was so effective and the disease was decreased and farmers had got 
several changes.  
 
As a result tsetse transmitted trypanosomosis threat a large proportion of the livestock 
population is forced to reside in tsetse free highland but economically and environmentally 
fragile and due to climate changes tsetse flies expands to tsetse free area. Hence regular 
assessments of trypanosomosis have a paramount importanceto plan and implement 
evidence based interventions.  
 This study willreveal informationon the current epidemiological status of trypanosomosis 
andtheir vectorsand the effectiveness of control efforts in the study area, thus, will allow to 
plan and implement evidence based interventions.  
 
Therefore, the objectives of this study were as follows:- 
General objective 
 To assess the current status of animal trypanosomosis and assessment on the 
effectiveness of control efforts in selected districts of Western Amhara region 
Specific objectives 
 To estimate the current prevalence of trypanosomosis in bovine and equine 
 To assess the apparent density and species of tsetse and biting flies 
 To assess the effectiveness of  tsetse and trypanosomosis control efforts in the 
study area  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
        2. LITERATURE REVIEW 
 
2.1. African animal trypanosomosis 
 
African animal trypanosomosis (AAT) is a disease complex caused by tsetsefly 
transmittedT. congolense, T. vivax, or T. brucei brucei, or simultaneous infection with one 
or more of these trypanosomes. In southern Africa the disease is widely known as Nagana, 
which is derived from a Zulu term meaning “powerless/useless" (Vreysen, 2001). 
 
2.2. Etiology 
 
African animal trypanosomosis is caused by protozoa in the family Trypanosomatidae 
genusTrypanosoma.Figure 2.1 illustrates the fundamental features of a trypanosome in a 
stained preparation made from the blood of an infected animal (FAO, 2006).T.congolense 
resides in the subgenusNannomonas,a group of small trypanosomes with medium-sized 
marginal kinetoplasts, no free flagella, and poorly developed undulating membranes. T. 
vivaxis a member of the subgenus Duttonella, a group of trypanosomes with large terminal 
kinetoplasts, distinct free flagella, and inconspicuous undulating membranes. T.vivax is a 
large (18-26 µm long) monomorphic organism that is very active in wet-mount blood 
smears. T. brucei brucei resides in the subgenus Trypanozoon. T. b. brucei is an extremely 
polymorphic trypanosome occurring as short, stumpy organisms without flagella, long 
slender organisms with distinct flagella, and intermediate forms that are usually 
flagellated(Moulton, 1976).  
 
Figure2.1. Diagram of a trypanosome showing the fundamental morphological features, 
Source (FAO, 2006).  
 2.3. Vector  
 
Tsetse flies (Glossinaspp.) are found only in Africa. They are the biological and/or 
mechanical vector of trypanosomes and constitute a potent and constant threat to humans 
and livestock over much of sub-Saharan Africa. Thirty-one species and subspecies of these 
tsetse flies have been identified. Tsetse flies are robust, 6–15 mm in length, and can be 
distinguished from other biting flies by their forward-pointing mouthparts (proboscis) and 
characteristic wing venation (Bouyer, 2006).  
 
The historical classification of tsetse, based on morphological criteria, divides the species 
into three groups. The genus is further subdivided into well marked speciesgroups 
(subgenera) identified based ondifferences from ecological characteristics (Leak, 1999). 
1. The moristans group (savanna tsetse): this class occupies the savanna land of tsetse belt,  
   and includes G.m.moristans, G.pallidipes, G.austeni, and G.swynertoni. 
2. The palpalis group (riverine tsetse): this group invades river and lakeshores, and     
    encompasses G. fuscipes, G.palpalis, G.tachinoides and their subspecies. 
3. The fusca group (forest tsetse): this forest parts of tsetse belt, and includes G.fusca,  
G.brevipalpalis, G.longipennis, etc. 
 
Trypanosomosis (T. vivax) is also mechanically transmitted by other biting flies. The most 
important mechanical vectors are flies of the genus Tabanus, but Haematopota, Liperosia, 
Stomoxys and Chrysops flies have also been implicated(Roderet al.,1984). 
 
2.4. Host range 
 
Cattle, sheep, goats, pigs, horses, camels, dogs, cats and monkeys are susceptible to AAT. 
Rats, mice, guinea pigs and rabbits are useful laboratory species. More than 30 species of 
wild animals can be infected with pathogenic trypanosomes and many of these remain 
carriers of the organisms. Wild Equidae, lions, leopards and wild pigs are all susceptible 
and can also serve as carriers of trypanosomes (Leak, 1999). 
 
 
 2.5. Geographical distribution  
 
African trypanosomosis can be found wherever the tsetse fly vector exists.T. vivax can 
spread beyond the “tsetse fly belt” by transmission through mechanical vectors. Tsetse 
transmitted African trypanosomosis is found between latitude 15°N and 29°S covering 
across over 37 countries in Africa from the southern edge of the Sahara desert to 
Zimbabwe, Angola and Mozambique (OIE, 2009).It is the most economically important 
livestock disease of Africa, especially of cattle (WOAH, 2012). 
 
2.6. Transmission 
 
In Africa, the primary vector for T. congolense, T. vivax and T. b. brucei is the tsetse 
fly.These trypanosomes replicate in the tsetse fly and are transmitted through tsetse fly 
saliva when the fly feeds on an animal.T. vivaxis also mechanically transmitted by other 
biting flies through the transfer of blood from one animal to another(Roderet al.,1984). 
 
2.7. Pathogenesis and clinical signs 
 
Initial replication of trypanosomes happens at the site of inoculation in the skin; this causes 
a swelling and a sore (chancer). Trypanosomose then spread to lymph nodes and blood 
continue to replicate. T. congolenselocalizes in small blood vessels and capillaries. T. 
brucei brucei and T. vivax localize also in tissue. Antibodies developed to the glycoprotein  
coat of the trypanosome lyse the trypanosome and result in the development of immune 
complexes. Antibody, however, does not clear the infection, for the trypanosome has genes 
that can code for many different surface-coat glycoproteins and changes its surface 
glycoprotein to evade the antibody. Thus, there is a persistent infection that results in 
continuing cycle of trypanosome replication, antibody production, immune complex 
development and changing surface coat glycoprotein (Luckins, 1992). This marked 
immunosuppression lowers the host‟s resistance to other infections and thus results in 
secondary disease, which greatly complicates both the clinical and pathological features of 
trypanosomosis (Aderem and Underhill, 1999). 
 
 The cardial clinical sign observed in AAT is anaemia. With a week of infection with the 
haematic trypanosomes (T. congolence and T. vivax) there is usually a pronounced 
decrease in packed cell volume (PCV), haemoglobin and red blood cells and within 2-3 
months the PCV may drop to below 30% of their preinfecion values. Also, invariably, 
present are intermittent fever, oedema and loss of condition. Abortion may be seen and 
infertility of males and the breed of affected animals and the dose and virulence of the 
infecting trypanosome. Stress, such as poor nutrition or concurrent disease, plays a 
prominent role in the disease process (Taylor and Authie, 2004). 
 
2.8. Diagnostic methods  
 
The diagnosis of trypanosomeinfection is based on clinical signs and on the demonstration 
of the parasites by direct or indirect methods. The clinical signs of the AAT are indicative 
but are not sufficiently pathognomonic and diagnosis must be confirmed by laboratory 
methods. The classical direct parasitological methods for the diagnosis of trypanosomosis, 
namely microscopic examination of blood or lymph node, by wet mount of blood films and 
haematocrit centrifugation technique, are not highly sensitive, but a number of techniques, 
including enrichment of the sample, rodent inoculation and molecular methods may 
increase the sensitivity (Murray et al., 1982).  
 
Indirect methods rely on serological tests by detecting specific antibodies developed by the 
host against the infection or, inversely, to demonstrate the occurrence of circulating 
parasitic antigens in the blood by the use of characterized specific antibodies.The detection 
of antibodies indicates that there has been infection, but as antibodies persist for some time 
after all trypanosomes have disappeared from the organism (either by drug treatment or 
self cure) a positive result is no proof of active infection. On the other hand, circulating 
trypanosomal antigens are eliminated quickly after the disappearance of the trypanosomes 
and their presence therefore shows almost always that live trypanosomes are present in the 
animal (FAO, 2004). 
 
 
 Compared to standard parasitological techniques and serological methods, molecular 
diagnostic tools in particular the polymerase chain reaction; allow the detection of 
trypanosome infections with much lower parasite numbers, both in the vertebrate and in 
the insect host. The principles of molecular tests are the demonstration of the occurrence of 
sequences of nucleotides, whichare specific for a trypanosome subgenus, species or even 
type or strain. A positive  result  indicates  active infection with the trypanosome for which 
the sequences are specific, as parasite DNA will not persist for long in the host after all live 
parasites have been eliminated (Desquesneset al., 2001). 
 
2.9. Control of trypanosomosis 
 
There are three main strategies for the controlling of the disease. The first is to use drugs to 
combat the parasite itself, the second strategy is to control of vector of disease, tsetse fly. 
The third strategy is to use animals that are inherently tolerant to the effect of the use of the 
disease and are able to remain relatively productive even when infected (OAU, 2001). 
 
2.9.1. Control of trypanosome 
 
2.9.1.1.Chemotherapy and chemoprophylaxis 
 
These compounds disrupt or block one or more of vital processes, which are essential to 
the invading trypanosome. Certain drugs have specific effects on the enzyme systems or 
block metabolic processes/pathways, and this is true of most of the trypanociodal drug 
(FAO, 1998).  
 
There are three anti trypanosomal compounds upon which treatment and prophylaxis of 
trypanosomosis currently depend. These are isometamidium chloride, homidium chloride 
or bromide and diminazine aceturate. Whereas, quinapyramine, suramin and melarsomine 
are primary used as therapeutic druges for infection caused by T.evansi in equidae, camels 
and buffaloes, although quinapyramine is also used for prophylactic purpose (Venturia et 
al., 2008). 
 
 2.9.2. Vector control 
 
Several approaches with to fly control have been used with various degree of success. 
 
2.9.2.1. Using live targets (Live bait techniques, pour-on or spot-on) 
 
These are highly effective against tsetse and have the additional advantage of controlling 
other flies and cattle ticks. This is the most recent technique which has been revived for 
tsetse/ trypanosomosis control and one which is now generating considerable interest. The 
introduction of synthetic pyrethroidsin suitable residual formulations to apply to cattle as a 
dip or pour-on has made it feasible, in some situations, to combine the control of ticks and 
tsetse(D‟Ieteren, 1999). 
 
2.9.2.2. Odour –bait technology (traps and targets) 
 
Another approach is the use of traps and insecticide impregnated targets. The deleterious 
effects of insecticides on the environment and non target organisms has so long led to the 
refinement of a new technology that is cost effective, safe, community participative and 
easy to apply.This breakthrough was the invention of odour- baited traps/targets,which 
have proved to be the most effective barrier to re- invasion and the most suppressive to 
tsetse population. Flies are attracted by the blue segments and land on the black segment, 
quickly succumbing to the insecticide. The effectiveness of traps and targets can be greatly 
enhanced by addition of appropriate odour bait. Such odour baits are acetone or octenol, 
bovine or buffalo urine(Vale and Torr, 2004; Rayaisse et al., 2010) 
 
2.9.2.3. Application of sterile insect technique 
 
Sterile insect technique (SIT) exploits the particular mating biology of tsetse, where by 
female flies rarely mate more than once. Male flies are therefore mass reared in the 
laboratory, sterilized by irradiation and released to mate with wild females. Females mated 
with sterile males are unable to produce offspring.  
 Unlike all other tsetse control techniques, SIT has no effect on non-target organisms. Also 
unlike other techniques, SIT becomes more efficient at lower fly densities and is ideally 
suited to the final phase (WHO, 2011). 
 
2.10. Tsetse and trypanosomosis problem in Ethiopia 
 
Tsetse flies in Ethiopia are confined to Southwestern and Northwestern regions between 
longitude 33
o 
and 38
o
 E and latitude 5
o
and 12
o
N covers an area of 220000 km² (NTTICC, 
2004). Tsetse infested areas lie in the low lands and also in the river valleys of Abay (Blue 
Nile), Baro, Akobo, Didessa, Ghibe, and Omo (Langridge, 1976). Consequently, new areas 
are being invaded and settled communities are being continually evicted by the advancing 
tsetse.  
 
Five species ofGlossina (G. m. submorsitans, G. pallidipes, G. tachinoides, G. f. fuscipes 
and G. longipennis) have been recorded in Ethiopia (Abebe, 2005). According to NTTICC 
(2004), tsetse transmitted animal trypanosomosis still remain as one of the largest causes 
of livestock production losses in Ethiopia.  
 
Several reports made in Ethiopia revealed that tsetse fly occupy over 66,000 km
2 
areas 
based on a 1500 m.a.s.l. breeding limit in the Southern and Southwestern valleys of the 
country.Langridge (1976) has reported that some 98,000 km
2
area 1600 m.a.s.l. breeding 
limit in the Southern and Southwestern parts of Ethiopia. However, due to the 
advancement of tsetse flies into formerly free areas reaching 130,000km
2
 to 150,000 km
2
 
(Silnbergh, 1992) based on 1700 m.a.s.l.and recently 220,000 km
2
 areas is  estimated  to  
be  affected  by  tsetse  flies  (NTTICC, 2004) based on 2000 m.a.s.l. breeding limit.  
 
Currently five regional states are directly affected by the tsetse problem. These areAmhara, 
Oromia, Southern Peoples Nations and Nationalities Regional State, Beneshangul-Gumz 
and Gambella. Most of the studies conducted in Ethiopia on trypanosomosis focused on 
tsetse transmitted trypanosomosis to determine the prevalence and impact of the disease 
(Abebe, 2005; Dagnachew et al., 2005; Cherentet al.,2006; Fikru et al., 2012). 
 In the Northwest region both tsetse and non-tsetse transmitted trypanosomosis (Abebe and 
Jobre, 1996; Cherenet et al., 2006; Sinshaw et al., 2006) are prevalent. In tsetse-infested 
areas of Ethiopia, T. congolense and T. vivax are the dominant species. Abebe and Jobre 
(1996) reported an infection rate of 58.5% for T. congolense, 31.2% for T. vivax and 3.5% 
for T. brucei in Southwest Ethiopia. In the same report 8.7% prevalence rate was recorded 
in the highlands (tsetse free areas) of which 99% is due to T. vivax. The prevalence of 
bovine trypanosomosis in tsetse infested areas of Northwest Ethiopia was 17.07% 
(Dagnachewet al., 2005). Apart from the cyclical trypanosomosis by the Glossina spp. it is 
highly considered that mechanical transmission is a potential threat to livestock 
productivity in Ethiopia (Abebe and Jobre, 1996).According to Sinshaw et al.(2006) 
prevalence of mechanically transmitted trypanosomosis was 6.1% in three districts 
bordering Lake Tana of Northwest Ethiopia. 
 
In the western part of the Amhara regional state bordering the Abbay river, one of the 
Northwestern tsetse belt areas of Ethiopia, tsetse transmitted trypanosomosis is becoming a 
serious threat for livestock production and agricultural activity in particular. Reports made 
by Bahir Dar regional veterinary laboratory in 1999 indicated the presence of tsetse 
transmitted trypanosomosis in three districts of the region (Bure, Jabithen and Ankasha) 
bordering the Abbay valley areas.  
 
A preliminary survey conducted in Dembecha wereda by the ESTC/SRVETEP (2000) 
indicated a trypanosome prevalence rate of 23% with a dominant species of T. congolense 
and tsetse fly identified was G. m. submorsitans. Earlier works by Langridge (1976) 
indicated that the tsetse belts extend from the southern part of the Rift valley, around the 
southern corner of the country and along the western lowlands and escarpment to the 
Abbay river.There is a suspicion that G. morsitans may extend northward from the Abbay 
to Tekeze river (Mulligan, 1970).  
 
 
 
 
 
 In Ethiopia both G. morsitans and G. tachinoideshave been caught at nearly 1800 m in 
western Amhara region. Langridge explain this as an exceptional condition as these flies 
had been forced up to the high level by large grass fires which started in the bottom of the 
Abbay valley and worked the slopes to the top of the valley walls. 
 
According to Langridge (1976) tsetse infested areas of Gojjam are all associated with the 
Abbay river and  G. m. ugandensis and G. tachinoidesare found all along this river system 
from Beles river valley of Metekel district of the Benshangul-Gumz region up to within 40 
km of the bridges on the main highway from Addis Ababa to Debre Markose.  
 
 
 
 
 
 
 
 
 
 
 
 
 3. MATERIALS AND METHODS 
 
3.1. Study area  
 
The study was conducted in four selected districts, Jabitehenan, Dembecha and South 
Achefer from West Gojjam and Jawi district from Awi zone ofWestern Amhara region 
(Figure 3.1).West Gojjam Zone is located at 10
030‟ North latitude and 37029‟ East 
longitude. The climatology alternates with long summer rainfall (June-September) and 
winter dry season (December-March) with mean annual rain fall of 1200-1600 mm. The 
mean temperature is between 10-20
0
C andthe altitude of each district; 1100-1500 m.a.s.l 
for Jabitehenan, 1400-2300 m.a.s.l for Dembecha and 1500-2500 m.a.s.l. forSouth 
Achefer.The river valleys altitude level ranges from 1700 m.a.s.l. from the main road of 
Addis Ababa to Bahir Dar to 1300 m.a.s.l. to the lower valley of Abbay. The areas are 
occupied by cultivated land, grazing land, forest shrub, bush and woodland, water bodies 
and the remaining is engaged by settlement population. The livestock population includes 
cattle, sheep, goat and equines which are an integral part of the livelihood of the people.  
Cattle are particularly  important  in  the  agricultural  activities  where  the  farmers  are  
dependent on oxen power for crop production (CSA, 2013).In Jawi district of Amhara 
region, the climate alternates with long summer rain fall (June-September) and a winter dry 
season (October-May) with mean annual rain fall of 1569.4mm. The mean temperature 
varies between 16.68
o
C- 37.6 
o
C and the altitude ranges from 648-1300 m.a.s.1.The land is 
covered by different vegetation types namely savanna grass land, forest, riverine and bush 
lands with major agricultural products like sorghum, maize, sesame and cotton. The 
livestock population of the Jawi district comprises cattle, sheep, goat, equine, poultry and 
bee hives (AAZARD, 2008). 
 
 
 
 
 
 
 
  
 
Figure 3.1. Map showing the location of the study area.Source (CSA, 2013) 
 
 
3.2. Study animals 
 
Animals used in this study were zebu cattle and equine, which were usually kept under an 
extensive husbandry system. Animals were kept to graze freely during the day and housed 
in poorly constructed barns at night. Animals were obtained water in the rainy season from 
seasonal rivers while in the dry season from perennial rivers flowing long in their locality. 
 
 
 
 3.3. Study design and methodology 
 
3.3.1. Cross-sectional study 
 
Cross-sectional study was conducted from November 2016 to May 2017to estimate the 
current prevalence of trypanosomosisas well as measurement of packed cell volumevalue 
between parasitaemic and aparasitaemic animals andentomological survey to assess the 
apparent density and species of tsetse fly in the study areas. 
 
3.3.1.1. Sampling method and sample size determination 
 
Four districts were selected purposively fromtsetse infested areas of Amhara National 
Regional State to represent trypanosomosis of Western Amhara region. The PA‟s were 
selected based on their accessibility to transport. Thesampling strategy was cluster 
sampling method (Martin et al., 1987) and herds were considered as clusters.One stage 
clustering was considered on herds in the study area. Herd is defined as a group of cattle 
owned by peoples living together in a village and their animals share the same barn at 
night and the same grazing area and watering points.Clusters were selected by using 
simple random sampling and 36 herds weresampled in the study area. Parameters like sex, 
age, body condition score and colour coat were recorded for each individual animal during 
sample collection.The age of animal (bovine) was determined by dentition (DeLahunta and 
Hable, 1986) andcategorized  into two age groups(adult and young) and  for equinethe age 
of selected animals was determined by dentition (Crane, 1997)) (Annex 1)and the body 
condition score was grouped in to poor, medium and good conditioned animals based on 
the appearance of ribs and dorsal spines applied for Zebu cattle (Nicholson and 
Butterworth, 1986) andthe body condition status of equine was assessed based on the 
criteria of NEWC (2005) and scored as “1” (poor), “2” (moderate), “3” (good), “4” (fat), 
and “5” (obese) (Annex 2). 
 
To determine sample size, previous studies conducted in Dembecha and Jabitehenan by 
Dagnachew (2004), South Achefer done by Denbargaet al. (2012)and Jawi done 
byDagnachew et al. (2011) for bovine and for equine done by Mekuriaet al.(2010) were 
 taken into consideration sothe expected prevalence of 20% for bovine and 10.7% expected 
prevalence for equine, absolute desired precision of 5% at confidence level of 95%were 
used for four districts.As a result a total of 246 bovine and 147 equine were needed to be 
sampled (Thrusfield, 2005).But in case of cluster sampling the subjects are not 
independent and hence larger sample isrequired. Therefore, as rule of thumb triples the 
numbers of animalsrequired for simple random sample are needed for cluster sampling 
(Martin et al., 1987). So the sample size for this study wasa total of 1257, bovine (803) and 
equine (454) selected from the study areas were examined using blood samples for the 
determination of the prevalence of trypanosomosis. 
 
The formula for estimating sample size was that of cited in Thrusfield (2005) as follows 
 
  N = Zα
2
/d
2
 pexp(1-Pexp)  
Where, Zα= thenormal distribution value for a given confidence level, N= required sample 
size, pexp = expected prevalence, d = desired absolute precision. 
 
3.3.1.2. Parasitological and hematological examination 
 
Blood samples were examined by dark ground (DG) buffy coat microscopic method to 
detect the presence of trypanosomes as designed by Murry et al. (1982) (Annex 3). Blood 
samples were obtained by puncturing of the ear vein with a lancet and collected directly 
into a capillary tube, which was treated with heparin sealed one end with „Cristaseal‟ 
(Hawksely).  
 
The capillary tubes were placed in micro haematocrite centrifuge with the sealed and outer 
most. After screwing the rotary cover and closing the centrifuge lid, the specimens were 
allowed to centrifuge at 12,000 rpm for five minutes. The tubes were placed in hematocrite 
reader and expressed the reading as percentage of packed red cells to the total volume of 
whole blood(Taking the PCV value 24 to 46% as normal for zebu cattle (Blood and 
Radostits,2007) and the PCV value ranges from 30 to 46% as normal equine (Knottenbelt, 
2005)(Annex 4).  
 Haematocrite tubes were cut by diamond tipped pencil few millimeters below the junction 
of the buffy coat / plasma level and the erythrocyte, the contents homogenized on to clean 
slide and covering with a 22 x22 mm cover slip. The slides were examined under a 
microscope using x40 objective and x10 eye piece for movement of parasite. 
 
Thin blood smears were done. A small drop of blood from a microhaematocrit capillary 
tube to the slide was applied to clean slide and spread by using another clean slide at angle 
of 45
0
. The smear was dried by waving it in air and fixed for 2 minutes in methyl alcohol, 
flooded with Giemsa stain (1:10 solution) for 30 minutes and dried and washed using 
distilled water. Allowed it to dry by standing up right on the rack and examined under the 
microscope (x100) oil immersion objective lens(Murry et al., 1982) (Annex 5). 
 
3.3.2. Entomological survey 
 
To assess the apparent density and species of tsetse fly and other biting flies in relation to 
altitude levels and vegetation types, sampling were done in selected sites of the study 
area.In the selected sites of the study area about 10monoconical traps were deployed in 
each district (Figure 3.2). The altitude levels and vegetation types were recorded during the 
sampling period. 
 
The flies were caught with monoconicaltraps baited with acetone,octanol and cow urine 
(Brightwell et al.,1987). In the selected sites of the study area about 10 traps were 
deployed in each district before sun rise in the morning.The odour baits used contained 
acetone, octanol and cow urine with appropriate apertures in order to release the necessary 
amounts of attractants.  
 
All odours were placed on the ground about 30 cm upwind of the trap. The density and 
species of tsetse flies wereassessed using odour-baited monoconical traps deployed at 200-
250 m.Traps were allowed to stay at the deployment site for a period of 48 hrs before 
collection (Dransfield and Brightwell, 1992). The species and sex of the captured flies 
were identified based on morphological characteristics (FAO, 2009). 
 The apparent density of tsetse and biting flies were determined based on the daily mean 
number of flies captured in baited traps and recorded as fly per trap per day (F/T/D) (Leak 
et al., 1987). 
 
 
 
 
Figure3.2.Monoconical traps deployed along the river side and in the savanna grass land, 
respectively in the study district. 
 
3.3.3. Questionnaire survey 
 
A questionnaire survey was conducted to gather data on the problems of trypanosomosis 
and the effectiveness of control efforts in the study areas. For the questionnaire survey a 
total of 227(53 farmers in each district and 4animal health professional per district) 
wereadministered with structured questionnaire format and information from recorded data 
was also used.Thesample size of participants was determined using the formula (n = 
0.25/SE
2
) given by Arsham (2002) at the standarderror (SE) of 0.033 with 95% confidence 
interval The interviewed peoples were selected by using simple randomly from the study 
area during the prevalence study.The questions included duringquestionnaire survey are 
shown in Annex 6. 
 
 
 
 
 3.4. Data management and analysis 
 
At the time of sampling the owner‟s name, animal age, animal sex body condition score 
and colour coat were recorded using the animal blood sample collection format (Annex 7). 
Parasitologicaland hematological data were handeld similarly. Data was recorded during 
sample collection, parasitological examination and PCV measurement, entomological data 
as well as questionnaire responses into Excel Spread Sheets to create a data base and 
import to SPSS version 20 for analysis. Descriptive statistics, student t-test and logistic 
regressionwere used to express results and analysis of variables. Trypanosomosis 
infectionrates with different variables like age, sex, body condition score and coat colour 
were compared by usinglogistic regression.The apparent fly catchesin relation to variables 
measured (district, altitude level and vegetation) were analyzed using Wilcoxon signed 
ranks test.Student‟s t-test was employed to compare the mean PCV of the parasitaemic 
animals with that of the aparasitaemic animals.Descriptive statistics was used for the 
questionnaire survey.The prevalence rate of trypanosome was calculated as the number of 
parasitological positive animals as examined by buffy coat method (Murry et al., 1982) 
divided by the total number of animals wereexamined and multiply by 100.The test result 
was considered significant when the calculated P-value was less than 0.05 at 95% 
confidence interval. 
 
 
 
 
 
 
 
 
 
 4. RESULTS 
 
4.1. Parasitological survey 
 
4.1.1. Trypanosome prevalence 
 
The overall prevalence of bovine and equine trypanosomsis in the study area was 
7.47%and 4.40%, respectively. The prevalence of bovine trypanosomosis in the four 
districts were found to be 9.46%, 6.13%, 8.11%, 5.98% and equine trypanosomosis were 
7.8%, 5.3%, 2.7% and 1.8% in Jawi, South Achefer, Dembecha and Jabitehenan, 
respectively.Bovine species were 1.7 times more likely to be affected by trypanosomosis 
than equine species and the difference showed statistically significance (P=0.034) as 
shown in Table 4.1. 
 
Table 4.1.Prevalence of bovine and equine trypanosomosis in selected districts ofWestern  
Amhara region 
 
Risk 
factor 
Total 
sampled 
Number 
of 
positive 
Prevalence 
(%) 
OR       95% CI P-value 
Lower upper 
Species        
Equine 454 20 4.40  2.2 6.7  
Bovine 803 60 7.47 1.7 5.8 9.2 0.034 
 
 
T. congolense andT.vivax were the only trypanosome species identified during the study 
period as shown in Figure4.1.T. congolense was the most prevalent 80% trypanosome 
species followed by T.vivax 20% in bovine species and T.congolense was the most 
prevalent 95% trypanosome species followed by T.vivaxtrypanosome specis 5% in 
equine.T. congolense positive cattle in Jabitehenan district as shown in Figure 4.2. 
 
  
T.congolense                                          T.vivax 
Figure4.1.T. congolense andT.vivax identified in the study district  
 
 
Figure 4.2.T. congolense positive cattle in Jabitehenan district 
 
The associations of thedisease with districts, age, sex, coat color and body conditionwere 
assessed.Male cattle were 1.7 times more likely to be affected by trypanosomosis than 
female cattle. Adult cattle were 4.2 times more likely to be affected by trypanosomosis 
than young cattle. Poor body conditioned animals were 5.8 times more likely to be affected 
by trypanosomosis than good body conditioned animals but medium body conditioned 
animals were 1.9 times more likely to be affected by trypanosomosis than good body 
conditioned animals. 
 Black coloured animals were 6.2 times more likely to be affected by trypanosomosis than 
white colored animals but red coloured animals were 1.7 times more likely to be affected 
by trypanosomosis than white coloured animals.The prevalence of bovine trypanosomosis 
with respect to age,BCS and colour coatshowed a statistical significant difference (P<0.05) 
but the difference was notstatistically significance in districts and sex (P>0.05) as shown in 
Table 4.2. 
 
 
Table 4.2.The prevalence of bovine trypanosomosis with host related different risk  
factors 
Risk factor Total 
sampled 
Number 
of 
positive 
Prevalence 
(%) 
OR 95% CI P-value 
Lower Upper  
Districts        
Jabitehenan 184 11 5.98     3 3.3  
South Achfer 212 13 6.13 0.8    3 4 0.380 
Dembecha 185 15 8.11 1.1 3.8 4.1 0.708 
Jawi 222 21 9.46 1.6 3.8 4.7 0.185 
        
Sex        
Female 376 25 6.6    2.4 2.6  
Male 427 35 8.2 1.7   2.5 2.7 0.069 
        
Age        
Young 148 4 2.7  2.5 2.6  
Adult 655 56 8.5 4.2 2.1 8.6 0.008 
        
BCS        
Good 194 5 2.6  0.2 7.7  
Medium 312 17 5.4 1.9 2.7 8.8 0.024 
Poor 297 38 12.8 5.8 10 16.1 0.000 
 
 
Colour coat        
White 130 4 3.1  1.7 7.1  
Red 466 22 4.7 1.7 2.1 6.8 0.035 
Black 207 34 16.4 6.2 12 19.1 0.000 
 A total of 454 equine (434 donkey and 24mule) were examined and among them 4.40% 
were positive.Out of 454 equine examined, 430 of male and 24 femaleanimals were 
examined and the parasite was found to be 4.65% only in male donkeyand none of the 
mule were positive. Out of 454 equine examined, 421 of adult and 33 young animals were 
examined and the parasite was found to be 4.7% only in adults.Poor body conditioned 
equine were 8 times more likely to be affected by trypanosomosis than good body 
conditioned equine but medium body conditioned equine were 4.7 times more likely to be 
affected by trypanosomosis than good body conditioned equine.The prevalence of equine 
trypanosomosis with respect toBCSshowed a statistical significant difference (P<0.05) but 
the difference was not statically significance in districts (P>0.05) as shown in Table 4.3. 
 
Table 4.3. Prevalence of equine trypanosomosis based on district and BCS 
Risk factor Total 
sampled 
Number 
of 
positive 
Prevalence 
(%) 
OR 95% CI P-value 
Lower Upper  
Districts        
Jabitehenan 113 2 1.8  2.5 5.1  
Dembecha 112 3 2.7 0.3 1.6 6 0.142 
South Achefer 113 6 5.3 0.4 1.1 8.7 0.271 
Jawi 116 9 7.8 1.5 3.6 11.1 0.453 
        
BCS        
Good 107 1 0.93  3.8 4.7  
Medium 173 3 1.73 4.7 1.0 7.1 0.041 
Poor 174 16 9.19 8.0 3.8 10 0.001 
 
4.1.2.Haematological findings 
 
The PCV value in the sampledbovine species ranges from 14-46%andthe mean PCV value 
inparasitaemic bovine species was 20.97±2.822SD while in aparasitaemic bovine species 
was 27.71±3.782SD and the variation between the two was 6.74% (27.71%_ 20.97%). 
 
There was statistically significant difference (P=0.000) in the mean PCV value between 
parasitaemic andaparasitaemic bovine speciesas shown in Table 4.4.The PCV value in the 
 sampledequine species ranges from 18-47% andthe mean PCV value inparasitaemic equine 
species was23.75±4.655SD while inaparasitaemic equinewas 34.02±2.974SD and the 
variation between the two was 10.27% (34.02%_23.75%). There was statistically 
significant difference (P=0.000) in the mean PCV value betweenparasitaemic 
andaparasitaemic equine as shown in Table 4.5.When anaemic condition was measured by 
mean PCV of parasitaemic period when infected, both T. congolense and T. vivax 
infections reduced PCV relative to aparasitaemic animals. T. congolense reduced 
significantly higher PCV to T. vivax infection as shown in Table 4.6 
 
 
Table4.4.Mean PCV of parasitaemic and aparasitaemic bovine species in study area 
Status Total 
sampled 
Mean 
PCV±SD  
t-value (P-value) 
 
Parasitaemic 60 20.97±2.822 
 
13.503 0.000 
Aparasitaemic 743 27.71±3.782 
 
  
 
Table4.5. Mean PCV of parasitaemic and aparasitaemic equine species in study area 
Status Total 
sampled 
Mean PCV±SD  t-value (P-value) 
 
Parasitaemic 20 23.75±4.655 
 
14.658 0.000 
Aparasitaemic 434 34.02±2.974 
 
  
 
 
Table4.6. Comparison of mean PCV of infected bovine within species of trypanosomes  
 Status Total 
sampled 
Mean PCV±SD   
t-value 
(P-value) 
 
T.congolense 48 20.23±2.354 
 
-4.723 0.000 
T.vivax 12 23.92±2.678 
 
  
 
 
4.2. Entomological survey 
 
A total of 187 flies were caught at the time of the study; out of these, 83 (44.4%) belong to 
tsetse of the genus Glossina, and the remaining was biting flies shared by two genera 
namely Tabanus and Stomoxys with score of 13% (26) and 41.7% (78), respectively as 
shown in Table4.7. Two tsetse species were identified. The proportion of G. tachinoides 
was 62.65% (n = 52) and that ofG. m. submorsitans was 37.35% (n = 31). A total of 83 
tsetse flies caught during the study period were subjected for sexing. Accordingly, 66.3% 
(55/83) females and 33.7% (28/83) were males.At all districts female tsetse flies were 
trapped than males and summarized in Table 4.8 as follows. 
 
Table4.7. Apparent density (F/T/D) of fly in four districts of Western Amhara region 
Districts  Number 
of traps 
Fly species caught  
 
Glossina Tabanus Stomoxys Total F/T/D 
Jawi  10 32 5 21 58 2.9 
South Achfer  10 20 6 15 41 2.05 
Jabitehenan  10 15 5 13 33 1.65 
Dembecha  10 16 10 29 55 2.75 
Total  40 83 26 78 187 2.34 
F/T/D   1.04 0.32 0.97  2.34 
F/T/D = Fly/Trap/Day 
Table4.8. Mean catches of Glossina species in four districts of Western Amhara region 
 Districts Number 
of traps 
G.m. 
Submorsitans 
Glossina 
tachinoides 
Total 
F/T/D 
Female Male Female Male 
Jawi 10 - - 20 12 32 1.6 
South Achfer 10 - - 13 7 20 1 
Jabitehenan 10 11 4 - - 15 0.75 
Dembecha 10 11 5 - - 16 0.8 
Mean 
catch(F/T/D 
 0.28 0.11 0.41 0.24  1.04 
F/T/D = Fly/Trap/Day 
 
In four districts the caught tsetse flies and biting flies wereanalyzed and the higher fly per 
trap per day (FTD) catchfor tsetse flies were obtained from Jawi(1.6), followed by South 
Achefer (1), Dembecha (0.8) and Jabitehenan (0.75) but the difference was statistically 
insignificance (P=0.262) in district.The higher fly per trap per day (FTD) catchforbiting 
flies were obtained from Dembecha (1.95),Jawi (1.3),South Achefer (1.05) andJabitehenan 
(0.9) and the difference was statistically significance(P=0.002). 
 
The apparent fly density in different vegetation types indicated in Figure 4.3showed 
significant difference in tsetse flies(P=0.001) and biting flies(P=0.000).Altitude also 
showed significant effect on the apparent density of tsetse(P=0.005) and biting flies 
(P=0.000) shown in Figure 4.4. 
 
 
 
 
 
 
  
Figure4.3.Apparent densities of tsetse and other biting flies in different vegetation types  
 
 
 
Figure4.4.Apparent densities of tsetse and other biting flies in different altitude  
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 4.3.Questionnaire survey 
 
Animal production constraints 
 
The majority of livestock  reared  in  the  area  were  cattle  followed  by  small  
ruminantand equine.The farmers in the questionnaire survey indicated that the constraints 
of their animal production were mainly disease followed by lack of grazing land, watering 
points and scarcity of modern veterinary service. 
 
Status of trypanosomosis 
 
Based on questionnaire survey, trypanosomosis was the main constraint in animal health 
(100%). Almost 100% of the respondents consider trypanosomosis was mainly a disease of 
cattle followed by equine and small ruminant.Trypanosomosis as a disease of livestock 
local nameGhendi. The result of questionnaire survey revealed that trypanosomosis was 
different from other disease because the disease was occurring throughout the year. The 
main clinical signs of trypanosomosis as known by the interviewed farmers included; 
ruffled hair coat, lacrimation, diarrhea, coughing, emaciation, weakness, reluctant to move, 
isolated from the herd, depression, abortion, reduced feed intake, cut  off tail, etc. 
 
Questionnaire survey revealed that trypanosomosis mostly occurred during September-
November (59%),April-June(21%), August-November (12%), and October-May (8%) as 
shown in Figure4.5. 
 
 
Figure4.5.Seasonal occurrence of trypanosomosis 
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 According to farmers, the trend of disease was explained as getting better and getting 
worse since they were knowing the disease. Farmers in Jawi district(76%) were statedthat 
the status of disease was getting better and 24% of the farmers stated the statuswas getting 
worse.In South Achefer district 90% of the farmers stated the disease was getting 
better,10% of the farmers stated the disease was getting worse. In Jabitehenan district the 
diseasegetting worse(60%),getting better (40%) and inDembecha100%of the farmers 
stated the status of the disease was getting worse as shown in Figure 4.6. 
 
Figure4.6.Trend of trypanosomosisrecently in the study districts 
 
Trypanosomosis and tsetse control efforts 
 
According toquestionnaire survey, trypanosomosis and tsetse control was started before 5 
years and 8 years in South Achefer and Jawi district, respectively by Beddle tsetse and 
trypanosomosis control center and Bahir Dar regional laboratory but in Jabitehenan and 
Dembecha districts tsetse control was carried out before 8 years but it was no sustainable. 
The control measures were carried out only for bovine but not equine species. In South 
Achefer and Jawi district, the control was carried out by using trypanocidal drug and tsetse 
control (pour-on, traps and targets) but know in Dembecha and Jabitehenan district contol 
was only by using trypanocidal drugs. 
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According toquestionnaire survey,trypanocidal drugs were mainly obtained fromprivate 
legal or illegal drug shops, veterinary clinics and bothas shown inFigure 4.7.Private drug 
shops were the main drug source in study districts especially in South Achefer district. 
 
 
Figure4.7.Common sources of trypanocidal drugs for trypanosomosis treatment 
 
Information gathered from the farmers, most trypanocidal drugs were given by the 
farmers.75% of farmers reported the treatments of infected animals wereapplied by the 
farmers, 25% by both farmers and veterinary personnel in South Achefer.46% of farmers 
reported the treatments of infected animals were applied by farmers, 41% by farmers and 
veterinary post personnel and 13% by veterinary post personnel in Jawi district.30% of 
farmersreported treatments of infected animals were applied by the farmers, 70% by 
farmers and veterinary post personnel in Dembecha. 25% of farmers reported the 
treatments of infected animals were applied by the farmers, 65% by farmers and veterinary 
post personnel and 10% by veterinary post personnel in Jabitehenan as shown in Figure 
4.8. 
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Figure4.8.Trypanocidal drug administrator in the study districts 
 
Diminazene aceturate (Berenil) locally known as “Bicha” or “Kosho” and Isometamidium 
chloride (Trypamidium) locally known as “Buna” has been used extensively (100% 
respondent). The treatment was given to the animal when there was rough hair coat, 
depressed,diharric andpoor body conditioned.Most of the farmer‟s treatment practice 
didn‟t follow the proper dosage and site of injection. As a result treatment of clinical and 
poor body conditioned animals were done 2 times per month(10.5%), 1 times per month 
(60%) and 1 times per 2 month (29.5%). On an average 172 birr/year/animal,151.5 
birr/year/animal, 205.95 birr/year/animal and 231.70birr/year/animal for Jawi, South 
Achefer, Dembechaand Jabitehenan were spent for trypanocidal drugs for large animal, 
respectively. The mean cost of trypanocidal drug per year per animal was 190.30. The 
highest cost for trypanocidal drug was spent in Jabitehnan and Dembecha districts. 
 
The farmers also added about the effectivenessof treatment by trypanocidal drugs and they 
responded as effective or not effective. About 51% of the farmers stated that the treatment 
was effective and 49 %of them responded as ineffective in South Achefer district. 67%of 
the farmers stated that the treatment was effective and 33 % of them responded as 
ineffective inJabitehenan district. 60%of the farmers stated that the treatment was effective 
and 40 % of them responded as ineffective in Dembecha district and 69%of the farmers 
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 stated that the treatment was effective and 31 % of them responded as ineffective in Jawi 
district.In general the trypanocidal treatment didn‟t solve the problem completelyas shown 
in Figure 4.9. 
 
 
Figure4.9.Effectiveness of trypanocidal drug                                                  
 
Tsetse control efforts 
 
Tsetse control was carried out by pour-on application, traps and targets. Tsetse control was 
carried out two times per year i.e. before and after rainy season in Jawi and South Achefer 
district but in Dembecha and Jabitehenan district only pour-on application started on 
2009E.C by Beddle trypanosomosis and tsetse control center and Bahir Dar regional 
laboratory. In Dembecha and Jabitehenan district tsetse control was carried out before 8 
years but it was notsustainable. At the time of control, there were traps, target and pour on 
application and it was so effective and the disease was decreased and farmers had got 
several changes.  
 
The result of questionnaire survey revealed that, the tsetse control was effective. All the 
interviewed farmers also indicated that, this control program was the most essential, 
itbrings good results in their area in terms of fly population reduction, disease reduction 
and the activity was participatory (training ofcommunity on target deployment technique). 
As information revealed by farmers, all techniques employed for control programs are 
requiringtheir participation sothat, about 99% of farmers said that they have been actively 
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 participating in the deploying target in site, extensively training and giving information to 
others farmers andsupporting the technicians accordingly.  
The target that deployed on the river side‟s (Figure 4.10) was decreased the fly population, 
the disease decreased and animal drank water without disturbance.100% of the farmers 
stated that the target was effective in Jawi and South Achefer district. 
 
 
Figure4.10. Target deployed for tsetse control in South Achefer district at Zehebest PA‟s 
 
According to information gathered from the farmers,pour-on application was carried out on 
both side of back region. Pour-on application was effective for tsetse control because it 
soften the hair, animal become health, the fly population decreased, the disease decreased 
and also it removed other ectoparasites but it was disturb animals for 2/3 day and it causes 
hair loss and skin damage on the back ofcattle. 
 
Questionnaire survey revealed that, pour-on application that was given on 2008 E.C was 
not effective because after application of chemical (1% deltametrine)many animals were 
diedin Jawi district. According to the farmers, pour-on application should be conducted 
during September or October, when the temperature was very low otherwise when it was 
conducted during high temperature month, many animals were damaged. The result of 
questionnaire survey revealed that,90% of the farmers stated pour-on application was 
effective and 10% of them stated not effective many animals were damaged by chemical in 
South Achefer.82% of the farmers stated that pour-on application was effective and 18% of 
 them stated that pour-on was not effective in Jawi but in Dembecha and Jabitehenan 
district pour–on application was started at the time of study, we didn‟t know the result. 
Questionnaire survey revealed that, tsetse and trypanosomosis distribution after control 
was decreased by 90% of respondents but increased by 10% respondents in South Achefer 
and decreased by 76% of respondents, increased by 24% of respondents in Jawi district 
and even though the control was not sustainablethe diseasedecreased by 40%of 
respondents,increased by 60% of respondents in Jabitehenan and increased by 100% of 
respondentsin Dembechadistrict. 
 
The result of questionnaire survey revealed that, after trypanosomosis and tsetse control, 
the farmer had got several changes in South Achefer and Jawi districts: - Animal becomes 
health, increasing number of their animals, decreased mortality rate, cost of treatment 
becomes decreased, improvement of animal body condition, animal production increased 
(e.g. milk, meat and calving rate), income becomes increased, increasing working 
efficiency, agricultural production increased and children health becomes improved. 
 
Questionnaire survey revealed that, due to tsetse and trypanosomosis control measures 
were not sustainable in Dembecha and Jabitehnan district, animals were at risk and many 
animals were died.The changes in the animal health was so significant that all interviewed 
farmers of the four districts as they want to continue and enhance their active 
participationin the control of tsetse and trypanosomosis by volunteering money and labor 
and protection of properties (traps, targets etc.) in the flied against theft and fire so as to 
ensure the sustainability of the program. 
 
Based onquestionnaire surveyof animal health experts, trypanosomosis was the main 
constraint in animal health. Almost 100% of the experts consider trypanosomosis was 
mainly a disease of cattle followed by equine and then followed by small ruminant. In 
South achefer and Jawi district, trypanosomosis control was carried out by Beddle 
trypanosomosis and tsetse control center and Bahir Dar regional laboratory.The control 
was carried out by using trypanocidal drug and tsetse control (pour-on, traps and targets) 
but in Dembecha and Jabitehenan district tsetse control was carried out from 1994-2001 
 E.C but it was not sustainable and knowonly trypanocidal drug was used for control. 
Diminazene aceturate (Berenil) and Isometamidium chloride (Trypamidium) has been used 
extensively. 
 
According toquestionnaire survey, targets and pour-on application were used for tsetse 
control in South Achfer and Jawi district. Tsetse and trypanosomosis control was 
somewhat effective but completely didn‟t solve the problem. Tsetse and trypanosomosis 
distribution was decreased after control in South Achefer and Jawi district. Tsetse and 
trypanosomosis control was carried out before 8 years in Dembecha and Jabitehnan district 
but it was not sustainable and it was so effective during that time but know only 
trypanocidal drugs were used. Whenever trypanosomosis control was not sustained, the 
disease was decreased due to deforestation tsetse habitats were disturbed and the land was 
used for agricultural activity. 
 
The control was carried out by Beddle tsetse and trypanosomosis center for the time being 
but for the future the control may be carried out by Amhara region animal health agency. 
In general, the control was somewhat effective but further study should be conducted on 
the chemical (l% deltametrine) because many animals were died on 2008 E.C and pour–on 
applicator should be used for chemical application. 
 
Control programs that carried out by Beddle trypanosomosis and tsetse control center had 
got a problem because connection with the region and zone was very weak and the control 
center should be made at regional, zonal and district level and the control should be 
sustainable because trypanosomosis was the main constraint in animal health in the study 
districts. 
 
 
 
 
 
 
  
Animal population in the study district (2012-2016) was searched from animal health 
recorddata as listed in the Table 4.9below. 
 
Table4.9. Animal population in the study district 
Year Species                                 District 
South Achefer Jawi Dembecha Jabitehnan 
2012 Bovine 164844 91359 129686 128923 
Equine 21351 6351 13547 10304 
2013 Bovine 186540 97449 133027 143489 
Equine 21985 8246 15847 11326 
2014 Bovine 191791 128233 135296 163238 
Equine 22764 12216 16638 12975 
2015 Bovine 198320 139445 141107 237905 
Equine 24550 24845 16769 15628 
2016 Bovine 206524 213544 147798 242726 
Equine 24949 32880 20007 42478 
 
Cost of trypanocidal drugs per year for 5 years and trypanocidal drugs used per year for 5 
years were recorded as listed in Figure 4.11 and Table 4.10, respectively. 
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                      Figure 4.11. Cost of trypanocidal drugs per year 
Table 4.10. Dose of trypanocidal drugs used per year in study district 
Year  Types of drug                         Districts 
South 
Achefer 
Jawi Dembecha Jabitehenan 
      
2012 Isometamidium 200 box 300 box 200 box 220 box 
Diminazine aceturate 6000 sachet 
 
9000 sachet 10000 sachet 
 
13000 sachet 
2013 Isometamidium 163 box 250 box 200 box 250 box 
Diminazine aceturate 3800 sachet 
 
8000 sachet 10000 sachet 
 
15000 sachet 
2014 Isometamidium 150box 222 box 220 box 280 box 
Diminazine aceturate 3300 sachet 
 
7000 sachet 15000 sachet 
 
18000 sachet 
2015 Isometamidium 120 box 
 
200 box 235 box 300 box 
Diminazine aceturate 3000 sachet 5000 sachet 18000 sachet 20000 sachet 
2016 Isometamidium 109 box 180 box 320 box 350 box 
Diminazine aceturate 2000 sachet 4000 sachet 20228 sachet 22000 sachet 
 
 
 
 
 
 
 
 
 
 
 
 
 
 5. DISCUSSION 
 
5.1.Parasitological survey 
 
The present study indicated that trypanosomosis is still of much concern and represents a 
major obstacle to cattle and equine production in Western Amhara region, Ethiopia.The 
parasitological examination revealed a prevalence of 7.47% for bovine trypanosomosis and 
4.40% for equine trypanosomosis with T. vivaxand T. congolense being the 
pathogenictrypanosome identified during the study period. The prevalence of trypanosome 
infection in equine is low because they are not often the preferred host for tsetse as a result 
less exposed to the challenge as compared to cattle that normally graze over long distance 
(Radostitset al., 2007). 
 
As compared to the extensive studies done on tsetse and trypanosomosis in Southwestern 
Ethiopia, little efforts were exerted in Northwestern parts of Ethiopia. Trypanosomosis has 
a long history in areas touched by Abay (Blue Nile) river valley. Thus, in the late 1960s 
tsetse (Glossina)and sick cattle were observed in Gojjam province with the area of 
infestation extending as far as Lekemt (Langridge, 1976; Slingenebergh, 1992; Wolde-
Mariam et al., 2003).The current studies on bovine trypanosomosis in four districts of 
Western Amhara region revealed that decrease in prevalence from the previous study. 
Previous reports byWolde-Mariam (1997) showed prevalence of 23.36% and 24.5% in 
Dembecha and Jabitehenan, respectively,Dagnachewet al.(2005)with a total prevalence of 
14.68% for Dembecha and Jabitehenan, previous reports byDagnachewet al.(2011) with a 
prevalence of 11.3% prevalence in Jawi district. But the current finding in the study district 
was 9.46%, 6.13%, 8.11% and 5.98% for Jawi, South Achefer, Dembecha and Jabitehenan, 
respectively.The present study revealed an overall prevalence of bovine trypanosomosis 
was7.47% in the study area. This finding was in agreement with earlier works of (Kebede 
andAnimut,2009) who reported 10.1 % from Awi zone.Roughly this findingis agreed with 
work of (Dawit et al., 2012)that reported 12.1% from Metekel zone; studied Economic 
burden of bovine trypanosomosis in three villages of Metekel zone, Northwest Ethiopia. 
 The  overall  point  prevalence  (4.40%)  of  trypanosome infection  recorded  in equine in  
this study is generally low when compared to previous reports of 18.2%-28.5% in different 
district of Southern Ethiopia androughly this findingis agreed with prevalence of  6.30% in 
Assosa and Homosha districts in Benishangul Gumuz, Northwest Ethiopia (Abebe and 
Wolde, 2010). 
 
A slight decrease in prevalence from previous study attributed to the control measure of 
trypanosomosis through a strategic tsetse control by using odour baited and impregnated 
targets and traps along with treatments and also expansion of agricultural activities along 
with increased human population causing destruction of tsetse habitats.  
 
In tsetse infested area of Ethiopia, 20-30% of cattle were affected by trypanosomes andin 
some high tsetse challenge areas the prevalenceof the disease reaches up to 50% (Abebe, 
2005).Several studies (Leak et al.,1993;Rowlands et al., 1995;Leak, 1999) have indicated 
T. vivaxis highly susceptible to treatment while the problems of drug resistance are higher 
inT. congolense. The present study shown that the prevalence of T. congolense was (80%) 
higher than the prevalence of T. vivax(20%) for bovine trypanosomosis.The high 
proportion of T. congolense were detected in study districts agreed with reported by 
Dagnachew and Abebe (2007) which is 58% due to T. congolense.The finding that 
T.congolense was the most prevalent trypanosome species in donkey in this study is in 
agreement with reports of Assefa and Abebe (2001), Shelima et al.(2006a, b) andAbebe 
and Wolde (2010). However, it is inconsistent with reports of Kanchula and Abebe (1997) 
and Yimam (1993). T. congolense in donkeys causes chronic infection with longer 
persistence in the blood (Mattioli et al., 1994).This high ratio of T. congolense may also 
suggest that the major cyclical vectors or Glossina species (G.M. submorsitans and G. 
tachinoides) are more efficient transmitters of T. congolense than T. vivax in east Africa 
(Langridge, 1976).The presence of many drug venders and drug administration largely by 
unprofessional in the presence of T. congolense in study districts may explain the increase 
in the prevalence even the control strategies are still taking on. 
 
 All the mules examined in this study were found to be negative for trypanosome infection. 
Other than small sample size, this might be attributed to less contact of mules with the 
tsetse vectors as they are usually keptaround villages unless needed for 
transportation.Unlike mules, donkeys are the major type of pack animals and often travel 
long distances crossing a high tsetse challenge areas during the day time when fly activity 
is high and consequently, are more exposed to tsetse flies than mules. 
 
Multiple previous studies conducted in cattlein differentparts of Ethiopia reported a wide 
range of prevalence ahigh prevalence of 27.5% was reported from Arba Minch,Southern 
Ethiopia by Zekarias and Zeryehun (2012),prevalence of 12.5% was reported by NTTICC 
(2007)fromMeda Jalala, Western Ethiopia, Abebe and Jobre (1996) reported a prevalence 
of 17.67% form tsetse infested areasof Ethiopia. Prevalence of 17.20% was reported from 
Pawe,Northwest Ethiopia by Afework (1998), 12.3% fromBedele, Southwestern Ethiopia 
by Regaassaet al.(2015), 17.20% from Metekel district by Yohanes (1997), 19.01%from 
Goro district, Southwest Ethiopia by Abiy (2002), 16.10% in and around Bahir Dar by 
Adane(1995)and 16.93% from Guduru district, Horo Guduru Wollega byAmanteet 
al.(2014). Recently, Letaet al. (2015) conducted a comprehensive Meta analysis of bovine 
trypanosomosisin Ethiopia and they estimated the prevalence of bovinetrypanosomosis in 
Ethiopia to be 8.12%. According to Leta et al. (2015), prevalencebovine trypanosomosis 
varied over time, with lowestlevels since 2010. Previous and on-going tsetse 
controlactivities in the affected areas of Ethiopia could be thereason for the decrement in 
the prevalence of bovinetrypanosomosis. Tilahun et al.(2014),Girma et al. (2014) and 
Tadesse et al. (2015)reported a relatively lower prevalence ofbovine trypanosomosis 
fromKellem Wollega, WestGojjam and Gamogofa zones, respectively. 
 
In the current studyon bovine trypanosomosis, the association of prevalence with the 
various risk factors including district, age, sex, body conditions and coat color were 
computed.No significance association was observed with respect to district and sex but 
significant association was observed with respect to age, body condition and colour coat 
(P<0.05). 
 
 The trypanosome infection in male animal was slightly higher than in the female animals, 
but the variation was not statistically significant (P> 0.05); showing that both male and 
female cattle were equally susceptible to trypanosomosis infection. This result was in close 
agreement with what was reported previously by (Adane and Gezahegne (2007); 
Abebayehuetal. (2011); Ayana et al. (2012); Bishawet al.(2012)). This might be due to the 
management of animals where both male and female are allowed to graze in the field 
which consequently lead to similar exposure to tsetse flies. 
 
The body condition is also important indication for trypanosome infection both of the 
individual animal and of the herd level (Murray, 1979).The present finding  indicates  that  
the prevalence in poor body condition animalwas higher than the prevalence in medium 
body condition and goodcondition animals and the infection in poor body condition  
animals were significantly (P< 0.05) higher than medium and good body condition 
animals. This finding is also agreed with the previous works by Solomon and Fitta(2010) 
in Awi and Metekel zones Northwest of Ethiopia.The physiological status of the host, as 
well as nutritional and environmental factors, further playimportant roles in modulating the 
severity of the disease (Ouma, 2010).But in contrast to this finding,Abebayehu et al. 
(2011) indicated that theprevalence of trypanosome infection in medium condition was 
1.88% and that of poor conditioned animalswas 4.54% with no infection at all in good 
body condition animals.  
 
Based on the age groups of studied animals,adultgroups of animals was highly infected 
than younggroup and significance difference wasobserved(P<0.05).A relatively higher 
prevalence of trypanosomosis in adults than young cattle has been previously reported in 
the country (Abraham and Tesfaheywet (2012); Ayana et al. (2012).Since adult animals 
traveled long distance forgrazing, watering and draft as well as harvesting of cropsto tsetse 
challenge area. Calves were not allowed to move together with adult group,kept at 
homesteaduntil weaned offand protective materialimmunity in high tsetse challenge 
areas.The effect of the maternal antibodies which could afford protection young animals 
might have contributed to the lower prevalence of Trypanosoma in these animals(Fimmen 
et al., 1992). 
 Prevalence was also observed between animals with different coatcolor. Animals with 
black coat color werefound to be highly infected than red and white coat color with a 
statistical significance difference (P<0.05).This might be associated for Glosssinaspecies 
that are major transmitter of African animal trypanosomosis, the strongest 
landingresponses were found to be on black surfaces. Consequently traps are made to be 
blue on the outside toattract the maximum number of tsetse flies and black on the inside to 
maximize the proportion of tsetse that land on the entrapment area (Leak, 1999). The 
present finding alsoagreed withthe above statement and the host preferenceof tsetse flies, 
mostly tsetse flies favor and land on blackobjects so animals with black coat color were 
more susceptible. 
 
In the current study of equine trypanosomosis, the association of prevalence with the 
various risk factors including district, age, sex and body conditions were computed.No 
significance association was observed with respect to districts but significant association 
was observed with respect to body conditionP< 0.05. 
 
In present study the body condition score was significantly associatedwith prevalence of 
trypanosome infection. It was observed that donkeys with poor BCS had asignificantly 
higher prevalencethan medium andgood BCS. This finding is in line with what hasbeen 
stated in other equine trypanosomosis related studies. According to Seifert (1996), 
trypanosome infection causesa progressive loss of condition, weight loss and the 
animalsbecome easily exhaustive. In this study, both prevalence oftrypanosome infection 
and mean PCV were found to beindependent of sex. This finding is consistent with 
previousreports from Gambia (Dhollander et al., 2006) and otherliteratures (Urquhart et 
al., 1996; Secka, 2003). 
 
A higher infection rate observed in adult animals of above two years of age in the study 
area is definitely in agreement with (Abebe and Wolde, 2010). Even if absence or low rate   
of trypanosome in the young is not clearly understood, some literatures (Fimmen et al., 
1992)suggest that this could be associated to the fact that animals travel long distance for 
grazing, draught as well as to transport harvested crop from field to the homeand from 
 home to market to tsetse challenge areas could result in a relatively higher prevalence of 
trypanosomosis in adults as compared to younger animals. 
 
The trypanosomes infection in male animals were higher than in the female animals.In the 
study area all donkeys were male because they were only needed for packing purpose but 
all mules that examined were female and they were negative. 
 
One of the main symptoms of the disease trypanosomosis is anemia (Murray, 1979) 
consequently the present study also indicated significant difference between mean PCV 
values of parasitaemic and aparasitaemic cattle.The mean PCV value inparasitaemic 
bovine species was20.97±2.82SD while in aparasitaemicbovine was 27.71±3.78SD and the 
variation between the two was 6.74% (27.71%_20.97%). There was statistically significant 
difference (P<0.05) in the mean PCV value betweenparasitaemic bovine species and 
aparasitaemicbovine species. This result is in alignment with previous works (Ali et al., 
2011; Mulaw, 2011; Bayisa et al., 2015).A similar finding was reported by Solomon and 
Fitta (2010) mean PCV value ofparasitaemic andaparasitaemic animals were significantly 
different (P<0.05) whereparasitaemic animals had low PCV value. Rowlands et al. (2001) 
in Ghibe observed that with a decrease in the PCV value, the proportion of infected 
animals increased and hence mean PCV was a good indicator for the health status of herds 
in the trypanosomosis endemic areas. Comparison of the mean PCV of infected animals 
within species of trypanosome out of 60, 48 were infected with T. congolense and their 
mean PCV was 20.23% and 12 were infected with T. vivax and their mean PCV was 
23.92%. Mostly T. vivax invades other tissues in addition to blood such as lymph nodes, 
eyes and heart (Hoare, 1972; Stephan, 1986; Whitelaw et al., 1988) but T. congolense 
confirmed in the blood that might results low PCV values.  
 
The present study also indicated significant difference between mean PCV values of 
parasitaemic andaparasitaemic equine species.The mean PCV value inparasitaemic equine 
specieswas 23.75±4.65SDwhile in aparasitaemic equine was 34.02±2.97SD and the 
variation between the two was 10.27%(34.02%_23.75%). 
 There was statistically significant difference (P<0.05) in the mean PCV value between the 
parasitaemicand aparasitaemicequine species.The detection of anemia or lower PCV in 
trypanosome infected donkeys in this study is quite in agreement with other several studies 
(Shelima et al.,2006a; Abebe and Wolde, 2010). 
 
5.2. Entomological survey 
 
The entomological survey revealed that tsetse fly species in the study area wereG. m. 
submorsitans in Dembecha andJabitehnanand G. tachinoides in Jawi and South Achefer 
districts.The current study also agreed with the study conducted by Dagnachew(2004) 
Glossina morsitans submorsitans the only species of tsetse fly which is the major cyclical 
transmitterfor T.congolense reported in Dembecha and Jabitehenan. G. tachinoides andG. 
m. submorsitans were detected by Langridge (1976) in the Abbay valley areas and Beles 
river valleys is also incriminated withG. pallidipes. While Tikubet and Gemechu (1984) 
also reported G. tachinoides and G. m. submorsitansin the Abbay and Didessa valleys. 
 
The  entomological  survey  indicated  that  the apparent densities of different flies during 
the studyperiod was 0.39 fly/trap/day for G. m. submorsitans, 0.65 f/t/d for G. tachinoides, 
0.97 f/t/d forStomoxys,0.32 f/t/d for Tabanus. The overall mean catches of tsetse flies were 
1.04 flies/trap/day. This result was not in agreement with the previous by Tilahun et al. 
(1997) inwhich they reported the fly density between 16 to 22.4 f/t/d hrs in Tana Beles 
valley and by Abebe andRegassa (2009) where they reported the mean catch of tsetse flies 
was 10.68 f/t/d in upper Didessa valley. Such wide variations could have been resulted 
from differences in season and density of vegetation cover and types of traps deployed, 
type and volume of odour attractants utilized during the studies.This finding was lower 
than the report of Solomon and Fitta (2010), who reported 6.49 f/t/d.The low density of 
tsetse in the study area may have been due to the control measures conducted, the 
expansion of settlements and farmlands in the area. It may also be explained by the 
migration of the game as a result of climate and habitat changes (Leak,1999).  
 
 
 The relative abundance of G. tachinoides (62.65%) than G.M. submorsitans (37.37%) 
might have been due to ability of this species to adapt to unsuitable habitats. Riverine flies 
appear to be largely unaffected by human population density and can even adapt to human-
made environments (Jordan, 1986). 
 
Catching of female tsetse flies showed a less degree of deviation from the expected 50:50 
ratio with significant relationship. Females accounted for 66.3% catch during this study. 
This result is somewhat approached to thereport of Bekeleet al.(2008) andBancha(2001) 
where this indicated about 63.2% and 60% catch of female, respectively. In this finding 
more female tsetse flies were caught than male tsetse flies which comply with finding of 
Efremet al. (2013) in Lalo kile district, Kellem Wollega zone. This could be because of the 
female tsetse flies physiologically necessitated to feed more animal blood during 
pregnancy than males which exposes it to trapping than male tsetse flies. FemaleG. 
pallidipes showed relative high density than others in which this result is found to be 
highly consistent with previous study by Bekele et al.(2008) in which they reported 63.2% 
female G. pallidipes.Love more andPhelps (1994)associated higher catches of female 
G.pallidipesto be attributable due to their longer life span (average of 8 weeks) than males 
living about 4 weeks, so that more catch of females could appear. 
 
The result of tsetse fly survey agrees well with the general knowledge on the ecology of 
tsetse speciesfound in Southwest Ethiopia. Typical habitat pattern were found in the study 
area for the savannah species G. m. submorsitans which prefers for savanna grassand 
G.tachinoides which prefer along the river side.In the study area, there was a typical 
habitat pattern for riverine species (G. tachinoides) along the rivers surrounded by 
savannah habitats suitable for G. m. submorsitans. Both of the identified fly species in the 
present study are among the five Glossina species recorded in Ethiopia (Keno, 2005). 
 
In this study most of the tsetsewere caught in the lowland area so that the apparent density 
decreases as altitude increases (P<0.05). This finding support earlier works by Langridge 
(1976), Tikubet and Gemechu (1984) and Leak (1999) indicated that climate, which is 
largely dependent (influenced) by altitude has an impact on tsetse population. 
 5.3. Questionnaire survey 
 
The result of questionnaire survey revealed that trypanosomosis is the most important 
problem in animal health in the study areas.The majority of livestock reared in the area 
were cattle followed by small ruminant and equine.The animal disease, lack of grazing 
land, watering points and scarcity of modern veterinary services were the challenges for 
development of the area Dagnachew(2004) also  reported the same constraints from the 
Abbay basin West of Ethiopia. 
 
Thedisease trypanosomosis, locally called “Ghendi” was reported tobe the most and the 
first important livestock constraint affecting animal health by almost 100%of interviewed 
farmer. This was in agreement with Seyoum (2012) in Guraferda and Gimbo districts in 
the Baro Akobo and Gojeb River basins, where 95.2% of the interviewed respondents 
responded that trypanosomosis was the major disease of cattle.The same result reported by 
(Afewerk, 1998;Tewelde, 2001) in the West and Northwestern parts of Ethiopia where 
tsetse transmitted trypanosomosis isthe primary problem for livestock productivity and 
agricultural development.Stein et al. (2011) observed that most respondents from tsetse 
infested part of Ethiopia considered trypanosomosis as the main animal health impediment 
in their areas. 
 
The occurrence of trypanosomosis was throughout the year but major infections were 
observed after long rainy season and after short rainy seasonin the current study area. This 
result was in agreement withDagnachew(2004) also reported the same result from the 
Abbay basin West of Ethiopia. 
 
Thedensity of fly population is another determinant factor for the occurrence of 
trypanosomosis, where fly population increases after the short and long rainy seasons, this 
lies from April to June and September to November. However, Afework (1998) in Metekel 
and Tewelde(2001) in West Ethiopia reported that incidence of trypanosomosis was high 
throughout the year. 
 Surveyconducted in tsetse and trypanosomosis control projectareas in Nigeria showed that 
tsetse and trypanosomosis areof much concern to farmers and showed that tsetse and 
trypanosomosis are of much concern to farmers and represents as majorobstacle to 
livestock production and development of allied industries (Oluwafemi et al.,2007). 
 
Though, the level of precision depends on the experience of livestock keepers, most 
farmers could determine clinical signs suggestive of trypanosomosis that are commonly 
described for the disease (Holmset al., 2004). Similarly, studies conducted in tsetse 
infested areas of Ethiopia. Tesfayeet al. (2011) and Seyoum (2012) have revealed that 
most of the interviewedlivestock farmers were able to mention the common symptoms that 
are used as diagnostic tool for trypanosomosis suspected cases. 
 
Farmers acknowledged that tsetse and trypanosomosis control program was present in their 
area and the activity was participatory. Theyalso added that the situation was improving 
since the introduction of theintervention program through fly control by pour-on 
application,targets,trapsand trypanocidal drugs. Observations in other areas indicated that 
tsetse fly control schemes around Arbaminch Zuria have significantly reducedprevalence 
of trypanosomsis and flydensity followed by reductionin calf mortality (Seyoum, 2012). 
However, due to the long history of the disease inthe study areas they developed the habit 
of frequently treating their animalswith chemotherapeutic such as Diminazene aceturate 
and Isometamidium chloride. Similar findingwas reported about the drugsused by previous 
researches in many parts of the country (McDermottet al., 2003;Gechereet al.,2012). 
 
In the study area majorty of the drug administered by the farmer themselves. The results 
were in accord with survey reports from other tsetse infested regions of Ethiopia (Berhan, 
1999; Seyoum, 2012) and Kebede (2012) who reported from neighboring districts of West 
and East Gojjam zones, Northwest Ethiopia.These suggest that the veterinary service was 
still inaccessible by many livestock owners and it is also suggestive evidence of risk of 
drug mishandling, usage andthe possible emergence of resistant trypanosome strains in the 
areas.  
 The frequency of treatment per animal per year reported in the present study was higher  
than the report by Seyoum (2012) in Guraferda and Gimbo districts in the Baro Akobo  
and  Gojeb  River  basins  who reported a mean frequency of 6 times per animal per year. 
This observation deserves further study on the efficacy of the common trypanocidal drugs 
that are being used. In general, the number of treatments over a year reflects the magnitude 
of trypanosomechallenge and drug resistance in the area. 
 
The trypanocidal drugs used and cost of trypanocidal drug in 5 years were decreased in 
Jawi and South Achefer district that was associated with the control measure conducted 
(trypanocidal drug, traps, targets and pour on application) by Beddle trypanosomosis and 
tsetse control center and it was sustainable but in Dembecha and Jabitehnan district only 
trypanocidal drug was used extensively for control but tsetse control was not sustainable as 
a result the trypanocidal drugs used and cost of trypanocidal drug was increased. 
 
Animal number increased from 2012-2016 in each district because of the disease decreased 
due to trypanosomosis and tsetse control measure conducted in the study area and alsodue 
to expansion of agricultural activities along with increased human population causing 
destruction of tsetse habitats. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 6. CONCLUSIONS AND RECOMMENDATIONS 
 
Trypanosomosis is still themajor constraint in animal health in the study area, although 
different control measures were applied. The major species of trypanosomes in the study 
areas were T. congolensefollowed byT.vivax. Significant association was observedamong 
age, BCS and colour coats in bovine species and BCS in equine species. Infection with 
trypanosomes significantly reduced the mean PCV value as compared to aparasitaemic 
animals. The species oftsetse flycaught in the study area were G. m. submorsitans and G. 
tachinoides. Farmers in the study area were aware of the presence and management of the 
disease. Manyof the farmers prioritized trypanosomosis was the most important disease 
affecting animal health. The control of the disease was carried out by using trypanocidal 
drugs, traps, targets and pour-on application thatfocused mainly on cattle. Consequently 
the farmers believed thatcontrol practice showed an improvement on the occurrence of the 
disease butthe economic importance of the disease and sustainability of control practice 
should be given emphasis. 
 
Therefore based on the above conclusion the following recommendations are forwarded:- 
 Study should be conducted on the economic impact of the disease. 
 Control of tsetse flies and trypanosomosis done by government should be 
continued. 
 Community participation and awareness creation should be important for the 
proper implementation and sustainability of control programs. 
 Veterinary service should be expanded for the proper application of the control 
programs. 
 In the current tsetse and trypanosomosis control programs equine species and 
small ruminants should be included. 
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 8. ANNEXES  
 
Annex1. Age Classification Format 
Young (< =2 years)Young (< =2 years)   
Adult(>2 years)(DeLahunta and Hable, 1986)Adult (>2 years)(Crane, 1997) 
Annex2. Body Condition Format      
                    1. Poor                                                             “1” (poor), 
                    2. Medium“2” (moderate 
                    3. Good                                                             “3” (good), 
(Nicholson and Butter Worth, 1986) for Bovine“4” (fat), 
                                                                                              “5” (obese) 
NEWC (2005) for equine 
Annex3.Buffy Coat Technique 
 Blood samples were obtained by puncturing of the ear vein with a lancet  
 Collected directly into a capillary tube, which was treated with heparin sealed one 
end with „Cristaseal‟ (Hawksely). 
  The capillary tubes were placed in micro haematocrite centrifuge with the sealed 
and outer most. 
 After screwing the rotary cover and closing the centrifuge lid, the specimens were 
allowed to centrifuge at 12,000 rpm for five minutes. 
  Haematocrite tubes were cut by diamond tipped pencil few millimeters below the 
junction of the buffy coat / plasma level and the erythrocyte, the contents 
homogenized on to a clean slide covering with a 22 x22 mm cover slip.  
 The slides were examined under a microscope using x40 objective and x10 eye 
piece for movement of parasite (Murry et al., 1982) 
 
 
 
 
 Annex4. Packed Cell Volume (PCV) Determination 
 Blood samples were obtained by puncturing of the ear vein with a lancet  
 Collected directly into a capillary tube, which was treated with heparin sealed one 
end with „Cristaseal‟ (Hawksely). 
  The capillary tubes were placed in micro haematocrite centrifuge with the sealed 
and outer most.  
 After screwing the rotary cover and closing the centrifuge lid, the specimens were 
allowed to centrifuge at 12,000 rpm for five minutes. 
 The tubes were placed in haematocrite reader and expressed the reading as 
percentage of packed red cells to the total volume of whole blood.  
 Animal with PCV <24% were considered anemia(Murry et al., 1982). 
 
Annex5. Thin Blood Smear 
 A small drop of blood from a microhaematocrit capillary tube to the slide was 
applied to clean slide. 
  Spread by using another clean slide at angle of 450. 
 The smear was dried by waving it in air and fixed for 2 minutes in methyl alcohol,  
 Flooded with Giemsa stain (1:10 solution) for 30 minutes and  
 Dried and washed using distilled water.  
 Allowed it to dry by standing up right on the rack  
 Examined under the microscope (x100) oil immersion objective lens (Murry et al., 
1982). 
 
Annex6. Questionnaire format to interview farmers individually, animal health   
         professional and from agricultural office recorded data in Western Amhara region. 
                  Name____________                    Sex: M ____ F ____ Age__________ 
           Zone_____________ Wereda__________Peasant Association______________     
Village________________________  
 
 I. Questionnaire format to interview farmers 
1. Animal production constraint 
1.1. Which animal species are commonly found?  
Cattle,   Sheep and goat, Equines,Others 
         1.2. What are the most common diseases affecting your animal?  
         1.3. Does trypanosomosis occur in this area?  
Yes, No   I don‟t know exactly   
         1.4. What do you call it by local name?    
         1.5. What is the importance of this disease compared to other diseases?  
         1.6. Which livestock species is mostlyaffectedby trypanosomosis?  
Cattle, Small ruminants, Equines   
         1.7. What are the main clinical signs observed when an animal affected by      
trypanosomosis? 
         1.8. In which season does the disease occur commonly?  
         1.9. What is the status of the disease once you know in this area?  
It is getting better  
It is getting worse  
Nothing is changed  
                 I don‟t know 
2. Trypanosomosis control efforts 
   2.1. When did control efforts started? 
    2.2 What are the main control efforts of trypanosomosis?  
         Treatment of affected animals, 
         Feeding well of affected animals 
         Resting the animal from working conditions, vector controls, others. 
  2.3. If treatment is the main control efforts in your area:- 
    2.3.1. Where are the common drug sources?  
Veterinary clinics, private legal and illegal drug shops, others  
    2.3.2. Who are giving the treatment?  
Veterinarians, animal health assistant, animal health technicians, local farmers, the 
           Owner‟s himself, others. 
        2.3.3. Which drugs are most commonly used in the area? (name, color, etc.)  
   2. 3.4. When do you treat animals and how many times treatment per year. Specify  
   2.3.5. How many birr do you spend per animal per year? 
   2.3.6. Is treatment effective or not effective?  
If it is not effective what is the reason behind that?  
     2.4. Is vector control effort is conducted in the area?  Which type?  pour –on, target or 
        others 
2. 4.1. When did you start vector control effort? Specify in years 
2.4.2. How many times vector control effort is conducted per year? Specify 
2.4.3. Is vector control effective or not effective? Why? 
 2.5. Dose the control efforts that conducted are effective for trypanosomosis control?  
              Why? Elaborate very well. 
        2.6. Dose trypanosomosis decreased/increased after control? 
 2.7. After implementation of control efforts, what is your improvement in your  
     area? Regarding animal health, animal production, children health, crop 
     production, human settlement, economy and others    
2.8.Finally, what is your comment about trypanosomosis control efforts? 
Thank you!  
Name of interviewer_______________  
Signature________________________  
Date____________________________ 
II. Questionnaire format to interview animal health professional 
          1. What are the most common diseases affecting animal?  
          2. Does trypanosomosis occur in this area?  
Yes, No   
          3. What is the importance of this disease compared to other diseases?  
          4. Which livestock species is affected most by trypanosomosis?  
Cattle, Small ruminants, Equines   
   5. What is the status of the disease? It‟s better or not, why? 
   6. What type of disease control efforts is conducted? Treatment or vector or both 
   7.Which drugs are most commonly used in the area? 
    8. Which type of vector control is conducted? pour- on, traps, other 
    9. Is trypanosomosis control measure effective or not effective? Why? 
    10. Is trypanosomosis controlefforts sustainable or not why? 
    11. Finally, what is your comment about trypanosomosis control efforts? 
Thank you!  
Name of interviewer_______________ Signature________________________  
Date____________________________ 
 III. Information from animal health recorded data 
1. How many animals were found in the study area? From 2012-2016 
2.  How many doses of drugs were used per year? from 2012-2016  
3. How many birr did you spent for trypanocidal drug per year? from 2012-2016  
Thank you!  
Name of interviewer_______________  
Signature________________________  
Date____________________________ 
Annex 7.Animal blood Sample Collection Format 
No ID Owners 
Name 
PA‟S Age Sex Coat 
colour 
BCS PCV Parasitemia 
1          
2          
3          
4          
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
